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(54) ANALYZER 
(57) Abstract 

PROBLEM TO BE SOLVED: To obtain an analyzer 
whose dtsposability and mass productivity are excellent 
and which is low-cost and small by forming a groove on 
the surface of an organic polymer flat board, 
irradiating a liquid inside the groove with exciting 
light, and measuring a change in physical quantity due 
to the partial temperature change of the liquid. 

SOLUTION: An organic polymer flat board 25 in which 
grooves 17 to 21 for capillary molding are provided on 
the surface and which is 120 cm long, 80 cm wide and 5 
mm thick, is molded, and liquid reservoirs 13 to 16 are 
formed on the opposite side of the grooves 17 to 21 . A 
resin, sheet 26 is pasted onto the fiat board 25, 
interconnections 22 and an electrode 24 are formed, and 
a capillary device is formed. Then, a buffer solution is 
dropped into the liquid reservoir 16, and the grooves 17 
to 21 are filled with the buffer solution. After that, a 
reagent is dropped into the liquid reservoirs 14, 15, 
and a specimen is dropped into the liquid reservoir 13. 
Then, the capillary device is placed on the stage of an 
inverter microscope, a voltage is applied to the 
electrode 24, an electroosmotic flow is generated to the 
liquid reservoir 16 from the liquid reservoirs 13 to 15, 
the specimen and the reagent are mixed and reacted in 



the grooves 17 to 19 so as to be guided to a detection 
part 23, a laser for excitation is irradiated, and the 
specimen is detected by a photothermal conversion 
method. 
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eo»»W3a:«K*flsicff 3 sjaaatestt-wf 4 ^mn. 

v-«W>WC**v R¥«tt«a©a«E8&*rtflHCb 
■caD#*>*"to< 6ft6f*^t; »rt©fiflI3iSf*© 
'>ft < t*HWC«B*tllllltU f-y^ 

[§t#JB3] -tt(Dm.vt.em<Dffi?5&7v-7'it*& 
m-rzmwpbte*)* «tt«*r©'j>fc a 

a, 

CIS** 4] «Fia«3l«SEftltfJB«TWbT*!), H'J 
fBJSW *K<b C A 5 as** n 6*ft U >xc ^ n - 

oci3«©#«fsa. 

5 ] ffi»j«KiSc «fc t do&s nfc*#* 'J 
x'— SS£©¥tg£fflV'> ^ d fc&^SStfcf Sit** l ~ 4 © 
^-rftfr— 3C83«©#«NSB. 

V— ttOWKSffi V>4 d £ ftWKfc"*"*!*** 1 ~ 4 CD 

[it 8 ] wB#^«ET-e»av«»**ifc*** 
© ^ r n ^ c E«©fl-w«a. 

o{ci2«6<D^tf^a. 

[^©Pfflftl&fE] 
[0 00 1] 

[*w©R-r4fea5^»] #»ehu iB«fc«aa**© 

[0 0 0 2] 

[t£fc©&fiS] BWMRK:ifi«*We**«tt»^^ 
^-y KIM FIMfr*, ianil"$0S*%4 , ©*r«&H#fffc 

Xa»C*JW"*««tMEai:» point of care(P0C)©# 

UfePOC frtfCfci^THu aflB-CSaa»oJS!l$H|-C©ai 
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[0 0 0 3] fWK*4CD#W, tftWttt* (S6*A»&, * 

— ffctfc* a v h^77-f — (clc) mx-&M uas^flrft 

T-t&tfc-f 4GCMS, LCMStflz^fflV^ftTtfc* 5 , tftttiH 

OH8lt3&fci6BPRf33WISilS»flf (POC) tCl±|6j^Tt> 

[0 0 0 4] 1 0 -tr b&L* VT-ftHflEJJiT 

KJfc£#Jfflb-£, «aK*4©*HfrftfT$/*TA 
S (micro total analysis system) ©5Jf35 ($?H¥2- 
2 4 5 6 5 5) fejt&'itvt ^40 
[0 0 0 5] ,uTAS T-li, tftWCeSBfcK* 

[0 0 0 6] L*>U m*Bfc-?2>Mtt* Wi%. *W 

<, »jft«<«i!)Sk^lci£*feS-r5«©ia«t» 

*-T4. K«WK«SiftJfrOU - Jfo*«ff©** 

S#©&{fro«tftfiS;r4:*>»!K f-f**— V7MZt 

4*jb*3* b^tf, 5/ 'J =J >tt5F«Mfct?» 5^ 

SBQ3±*»iaia**'*"4- 
[0 0 0 7] ±E©«t-5*B]Hjj!l©a!t**B»b36:Om 

UT, «B"Cf-y^*fPJ«-r**i* (R M Mc c 
ormick et al. /Anal. Chem. 
Vol. 69, No. 14 (1997) 2626-26 

30) ^mmznx^zn 1 . ^©«ttaisa:uTCi£^4 

SI®?£*t-4m3 l 6?*T-fe 4. 

[0 0 0 8] £fc> tfcffiSlEB**itoK:fle*ft«**6C 
!5iB^-r4 0 **K7'j-Sa&i!ligaCtt*£ft4> ^ 
■^t7'J-F'348<tn4lS*4©^«f*?*^f*> %tftfr*& 

(fi?!lx.liS. C. Jakobson, et. al., Anal. Chem. Vol. 
66, 4127-4132, 1994 , ttmW- 2-245655), 

(093-fcEN. Kuroda.et. al., J. Chromatogr. , V 
ol. 798, 325-334, 1998 ) , 1t&9ti!t& 
F. Regehr, et. al., J. Capillary Electrophor, Vol. 

3, 117-124, 1996) ttiZ&-l$t1£)X-&%o 

[0009] ±i3©a*)> {b^»*& m^tm^ 

BigttJB©fls£«iJ:&!)* d(Dtt<S4»e>, aSttJBC* 
4 £^(D^}^-i^%£ L.-CiKth$n4©$:^t±lf4 

-riaajtesflE©*******©^**" 
[ooio] {b^yfiSffStu-ctt, m ;i/-> 




i:* **e^u-caiic 
3fcft*T4©Tttfc<, sfcn#i«afc:jfc*i!§T*i**£ 

ftT^S (0>J*.fcf> ft§fl¥8-304339) tf, ¥S?"* X# 
©**fc^ 'J -©*§:&, «En#fa©tttBttS»"Cttfc 
<, ||&B5£f#£fc&&m*;i'©«£#«^&S*^ 

[0 0 1 1] SfcMjj&#©S'J©t£ai*££: b"C\ JftfiJttT?* 
^©^SilSbT^fc^S.a&l'VX&J&fia*-^ 7* 

tfw«ro»6ae»nTv^5 (#§8Bg6 0- 

1 7 4 9 3 3, A. C. Boccara et a 
1. , Appl. Phys. Lett. 3 6, 1 3 0, 

1 9 8 0) . *j!MC»iS-ett. ©^KliDO.l jum 

fehxIilcmfUK, 8tfii»*CUU 
Httt:ttffl^&nTv>fc^. 

[0 0 12] ArU— If— fcHe-Ne l/-tf— £8H0Tyfi3!l! 

^BKSffl b&0>J*>393# (*A,*8No . 4 , 2 8 0 
-2 8 4, 1 9 97> M. Harada, et. a 
1. , Anal. Chem. Vol. 6 5, 2 9 3 8— 

2 9 40, 1 9 9 3, JUS, fife B**«ffb^»4 4 

*smmkb*. pi is. 1995), atssmxtr 

¥«#5>i±lc»ftJ&ja-bfc<TH:&e»'*\ Sulfite 
fc^T, ^<©W«&lg D a o£{£ffl-r£i:fttc, Sitxg 

aBSB-ravoiajHfetf-fsi:*^ B*»wffl3fta 

4TC- tt> lfllffi^©«.# £ #©&<*#ten 5 C 1 1» $> 9 , 
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[0 0 13] 

[&!£#«¥& b«fc off 3 i$® 3 »*fSi«B:» Mi 
fttfe5Jf^lB^A s fTfcnTl^A s , *fitc> RDfttMP 

W«BfcbT/J*SMb^tefc#WSEBtt£<* POC» 

«ft:®ufc^wsa* s ssnTv>5©tf^-e$>So * 

SIB (5^vX) MSMF(CJ:!)MEna'e*««:2flM 

[0 0 14] *«Wtt, iWKf&fcii*t:«*-c, 
v^SSTN JWiHtCflinjaoBSttCt.fltns^'yT' 

[0 0 15] 

CHMft»*-rSfc«>0*S] *0MJ#6tt» ±83© 1 

[0 0 16] IP^*»flBtt, «M*i>*»n«»*SHffifc:* 
^B£»«-r3o -*f©«ttSBW£<iii 

i**ssiEn53f* s ffM^n, cn&«tt«M<rffiii«rt«fc: 
.uT»»)^t>*nTja4*^t:5'j-rt©«»8Cftt:, 

[0 0 17] J»*A<j«K*nfc*ll*UvHBl(t*»6 

-T5***aj*, x-f^^-tfX;uffl©^^Xi:LT*ffl 
"Cfti. Sfe, «©♦§, gg^tfl-lOOO/zni SSO^E-VK 

CllffeS^Stt'S^) ^laiT-©, o$!3, iSfr©aK 
ntSifi£*:li*4S!>2f[SlT©, *^S«^©Si^SJSS 

•Tx 1^!li^?ii:bT*^gia$ffl^T^5Chm: 

0, ^©^^©^s^a^-ef^Qjfigx-fes. 

[0 0 18] *««BO»«nBEBtt. -*t©ffit*gB 




>y 7* h ftfftg&tfcfctS^S k A> £> ft & £W 5§a t T 5 C 
i: C «fc 5 , S6*0«JIB«^ ■>fe^-fif^S"P tt« 

5£C BH * s fc -3 fc**MR«© «JR b A 1 * fcfc V >t*ai*tft 
4fcH*i«!fi«T©t*UJ* s Rlt&'efc t) ilU8tt©i«<r^W8 

JRbA»&fcfcv>t>© (-3tf)s AH©BK:tt«tfi©fe 
[0 0 1 9] CC^ *#MK«©WRL*»4»fcttv^»K 
t4> JSIS^MWI, «f©/Sre«nT^S. bA>b 

#«*';v-h: % -ttKtti^iWK-TfByKA** 

<IEbV^J^(iA s f#e.tL'5:tv 0 $e>tr> 1 0 O^m SJg 
bV>„ 

[0 0 2 0] *ftC**U Jtt*ft£*tftWi£H:, SSiiaft£ 

. # >j v— a^mx b#<<->*i££ g fica-s c i: fi s °rtre£> 

5, 47- yT'C*''^ P3;£©t£ 

jtcDrn-rjteCJktb-C rafflj -» 

*JA» <~> :7AS, )8£#r4¥ffi©»<frA s l~5m 

(->-h) *s 5 0 0 jitm8«WT©aH^>-hT*D, 
CCDS'— > &Ml£MZttl<XM^ : i&&% L <Z)Mtt*> l bl8.-2 

SC^{3J:5, -5¥«A s li^«-MbT^g^ 
[0 0 2 1] *»WC«*»W««H:, 

fl5&t&s& mw&MteZ) **©rt«w:*r*i*tH8« 
t«mfc#iifc*»8rctteHrs. 

[0 0 2 2] WT*«W*WifflCBiW-r5. 
[0 0 2 3] 
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fci*T&4^£SB£ ; &b-Ct'>T& e fcV> 0 #|©±B 
(HflclS) ©IBUU «©T® OS) ©«J:rai:T?**a> 
Xtti£<T*»J:^. IWiKIt »«f@ff$«A s raft 
3ttf»*»iSCJ:5«affltt, 3?©±BkTB 
i;£¥B-c-&4c: fcA s S^ b^. 
[0 0 2 4] £©*HU 

§r^4i:> £<©SIES&£ lr3©¥1K©aaCfls5BSfc: 

¥*k©b«&*§ < b&ttft«&£&<&4fc^ ti* 1 

l~5 0 0 0ym, S§£A s 0. l~3 0 0 0wm, Br® 
«A*1~15, 0 0 0, 0 0 0 Am2 T-fe5di:A s aS 
bl\o JfS-b<tt> rf3 2~ 5 0 Oahv, gg£A*l~5 0 
0 >unu SfrBSA* 2~ 2 5 0 0 0 0 /zm2 , 5E£«\ 2 
~ 2 0 0 >um N SS£A S 1 ~ 2 0 0 tim, #tB*XA* 2 ~ 4 
0 0 0 0/zm2 f&S b^. 

[0 0 2 5] ^^©gBJcM^A^n-s^Sr^-rs* 
MfflWEuu ^©SB£#r4r?i©r?£*is 
ttwciatnai*^. ua»u ««*jfifl-©«*f-$»£*#w 

b<, SW^©«UESVaE«IH©Satt*»5fe«>» 

«C*v^Ttt±7%Wrt©-*as»« (^MSKWWJIE) * 

ttrt©T|-aWflCft-*"r4c4:'tfHt:»*Uv^ 

[0 0 2 6] ^^©^B^^ASSiEnSSS:*"^ -5# 
«*UV— «©¥«*#"*"5* , V©*I*HU ^fflBf© 
aW^tt*S8Jtl^©iOX^Sffi<SF©^6tt, -»©«« 

ss*f A»e>jsg 5 > < t.-*©«ttffl«tt*ffic»i* 

Wfeffcs BEW8©i«*rt«CbTHI!)*t)*TfWR*- 
b^„ «iflt*»atft*aiK:j6lifcK3HL 

* war 4*0 ^^rs^pts (*«»») i«cfc» tn*> 
tirt^y -*3Bjar sflia* k 4 d k * uibt* 

4. Sfcs «BCji![{*:A s «in5»S*r5¥« («ttffl 

tf) <Dfrfr<bttio. »©±HawR3*ifc**©*ia* 

[0 0 2 7] — »©S«fflJ»0»e>J*.D, / >'S<i:*»-* 

©««»tfttaBiit:ii*i» t aEix*«*#rs-#«*U"'' 

-«©¥«■??» 5, B[iHR©»«H*rt«ICU-caDd 
5) tt, *(**fctttt»©A 5 □*&»»□©&»** 



(5) 
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S\ SI 9 2#©«tt^#©^Tft;i>>©fiWi* 
tcm&JlWJfcT-Wb-t^SCttfJf^b^. RS?lUt, 

fctiu si $ 5 & -5 i«c©«ttaMfffliffl**K5'j 
cfte>ft-cv^©#M£bv\, RiKi,<D***tti*£iR 

££ft-5&©-C-li£^#, lanifigO. l~&mmfiJg 
tfjfSbl^. 

[0 0 2 8] *^©dr^^7'J-^BIis ±I3© 5 Pffi 

cot, m^imm. &wm. ^h^HBMwy. 

Vj»aw©«aWWt:J:S18*» tt»»|t:J:5*S», OS 
fc-tfTcK 6ft5. j8£#b-ev^v-<«W»£:bT 

**e>«k;?ft&8tflia»e>'fc (>$v>«) $>sv> 

•5. c©«ffla»&a:«J'--b©0!li:l/TUU.' **#V)V 

Tttttt^, 0. 0 5~&mmgJKaW3: bv>„ 
[0 0 2 9] £6£#$6Bj§©¥«©»tE&KB:, — ^§© 

& jSM^e h b xm v ^ s «±±ia© is frt- ssiftft 
> T-^ts-^ms.sstK'S *r^-f ft©&r£ i £i§rt-j£T£-r s 

[0030] — ^»©-y->^«J (#ao ££&§a<j 

UfcaOttWHDJBtttt, 2 #©iKS3#+?fc: * o * b 
Tt' &H 1 l^tio fcJBttXtt 1 *©tStSStC^ b 2 * 
«D«EB***'*' T^fC^iTf 50 2 £ijVf <£ -5 ftflSttT* 

^BU 01OM©«tliSt-H:> i£ft££-rA.fct>BlCfai 
4>^-CS5bfc^B'N©jStn*±«). &lCf£&£A.£»)D 

©*&CUU 3l©WS«tfiffiai:^Ht«t5-^S©f- 

>yj >^* s fTt>ni. 0 2©ffjtt©mffiT-ii. 



©•ftCUu jg©Bi®»i:T^©giiS©^guSEi:T 
:£tt©8SB©^8MlF ©ft# tiot -^S©-* > 7* 'J 

y^*MT*?n*, coratt-ett, *#Ti-8gin*A<f£ft 
ftT^fttf, ffi©^^£bfe8Sfta£HG&-f£c:i:& 
<> »©BiS«i:Ei:FH©ft$(cioT©^§/f) s ^S 
0, Sfc, P©Sfffl«i:Ei:FPa©ft^S:Sx5ci:J; 

[0031] rawww>»&*>***£*iwfci'fc 

^CSSVtfJtt (d©giS#l£, mmt-f-i'f) c m*— 
©tM XfT b^dtfc&S**) 

s$fcsct*s{!f$b^> ^ftc, m/m^mma^m 
it (88#M-£AftT*5#x j: 5 a? if) 
fct, *&— < fbtCBtfB&i&gfcHrr#t:b^«iiT-fc5. 
[0 0 3 2] «StK«jgK:<t9, KM^im©®^- 

©^£-&«t£ 1 *©8E»fc«tt*©»»* 

-*mT-^£tffeff2#&t:#39 5. i #©iftftjcfl&© 

C©^ **©Sfc««:£il3CfcCJ:!K S'iofett* 
-e©S-&-^#^*)°IagT-S5o a^*R©tt*tt, # 
>7"C-©iSf*©®^K:tts «Wlfl«Jt:^aE"r*#a£BS©«E'. 
fiS^SCt^liiJfeSU X> m^,?t2iiitT-©j^fS© 

e tt3^Mr5&«ffiS©iStM : £^x.5ci:tfai*S. C© 

a*bv^. **iS-fls-f*«HHB»tt > flS«©JKtt, ft 
frtt-WMi * ttC A \f 6 ft fcJBttfc if ©»*W±tf e> ft 

[0 0 3 3] KC, ±!2i:(i33»C, 1 ^©gitnj!) 5 , ^ft 
*(c»Jft-5ifiift (8itS«:#te) J:-r5»{c«tt), 

(<>5ig^©«m*i?#iei$:±^awi: b&«as»^©» 

fcff£##i:©ff£tSA s ±l:f e>ft5. J6fTtt^>««*ttt:tf6 
©«EKtf»6ft*fc«K. tt»©JettJ:t)*«tta6*±W 
[0 0 3 4] *^B^©#flf^a©Sm§2ifii$:jjliSlgi!? 




&£W-f3**£5';-mm&ft£tS£{£flibfc loo 
fliifciiwri-s. &HPSBttt, *EftBM»a-r 

[0 0 3 5] SmcD^-WSftlis efcifrrt^bTWftA 
flitb£:&«tttft±», *lC*&?*A!3Pi»e)*lilT«ttJP 
v\ i>^g*Hrr*A5P*»6*i&f*ttJP{w|£gA»oT* 

t&M^SitU-y->7' , J >^Lfc^ft#WOfc«>©«B»£ 

[0 0 3 6] U -»BTtt» 

-> (*/£) ^<fflSfl9tfifflt 
SCfctfffi**." WitOU ffi^*>fl*S±fcSfl«Jfcbfc 

^ftx&glfti: bfcat&gi3#£#ffllftx&Bift£: bfegit 
KSII^ttiti^hbfe^ 5£a?i-£rft±&g6Ut 

bfcaEBStfi&nwjab^-dft^-sfta^wffl^fiiffii* 

bfc«E»8M5\ ffi^ftifcBSJfcb&aEBSMfrfcfl-IBft 

# 3 * «#«#Wffl b t * . «« tr > r '> ^ ft b 
fti: bfc8ffi&«0v g-&ft3Efcl«i: bfeSKBSSMJ-ftsfc 
£*&#^t>*fc«jfcfc b^Hft&S iiflifcttv^Mfflii: 
bT, i^<©^Sf|6()tffiffl-Ct5. 
[0 0 3 7] *J»WO#«l*U^ , -tt, 3tJ*9aft»mc 
ffl^6n5«[*Ofc{c^U-CSB^ft^t- S^fliT-ife 

U<lii!i^i:7'n-7 r ^^©-K«T-3Si§^* s 8 0% 
tt±*F* b < l± 9 0 %«±© 5o 

rn-7ji6svaje3to*ftft%j«-rafc» -aswc 

<±, 6 0 0nm~8 0 0nm$?i;L<l£4 0 0nm~8 
0 0 nmGDjfc&EHT-, ASTM D1003 T-iffi^ b 
fcAttaa** 5 8 0 %U±«FS b < tt 9 0 %W±© fe© 

[0 0 3 8] lEfcfilOKJOXltfeaiKcSJRT*!), f£ff£ 
iraXtt©aa»e»fi#CGMT?S-5©tt, -jKOjSlUOX. 
Vtt&90H£fKkTOttttHK> U V«{M>*MHbfc: i^T 
f# <=> ftfciffil§ttarffi#±tf 6n5, *.6CAJfCffifflf 

xiao^a* 5 jgifcUDx nit zrjLmwvmajm&mmx- s> 
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i-f;KiK #U7VU-h, jtf'J^fSH/^VT 1 

[0.0 3 9] st, i, z-i/?w^*-v*jx.yjfA& 
m-^mt, yv-ft&ffl-rsdfcfcqrte-eifea 

UTfct, 1, 'fVT'l/X 1, 3 -t 

>*y:n>, l, 3 — s>*> 
;u^^-u>, l, 3-*/7f;Mfi'>, hrn;b^-7^ 

^ODfiStStr-^y^— Sb<ttx?-U>2|-^rS'h*> 7" 
t>7-/2t/?-= 7 5/2 5~ 1 0 O/OtfJffi; 

bt> 0 #^£©js5t^>*n^*it:*x>3M*y v— £ 

O^TH:W9- 2 7 7 0 4 5* CfiMSHClffiffiSftT 
v>-5<. i&tf'Jv— «±, $«tbt, 2 0 0 nmtl±©& 

s©n.aiE(;j:{$tA,if&<, #m4©c-H#vv 
-[0 040] *&ft©«BCtttttf^st^ttiftft* 

U-^-Kffl^Ktt, «ttSS#*5>©«BQX 

•So &L&izmmx'% zmmx.mu:, sici^tts 
¥ffift^atB.o^ffiCfigjBiraxm3i55ci:A»e>, i&rT 

fflT-ssott, ASHftfflv^fc*»Bia8tt«rjiB©itairiOKis 
ejjiicD^SJ^^fcr^-f-Ncmxg^ic, ^s^si-s 

«JB3iiii©iMbiaKftiaT**ooWfflJ«»-r«S*aifi8 
jeSt WBH^P 1 0- 1 2 8 7 8 3, ^Si^ 10-507 
1 9) tt, 4SttA<ri0e»aE®»^«Mi«i:»ft*-r« 

ur<±, **t;y^-rtCR»3tf^ftiifebT*iSS*iii 




(0 0 4 1] ife, /S^flEH3(cAJ9ltKasi«iioiftT&S!S 

Btio*»uTj5a»r*»ajdOB*ife (#&bs6 2-58 

2 8 7, *H#fF^4 4 3 9 4 9 2 3?£fBffi) ^dUBM 

CftI&IIX2'>#S?7" 95, 2 4 1< 1 9 9 5 >, 
figf^QX* 9 6, 6 9<1 9 9 6>, 421 
( 1 ) , 4 8 < 1 9 9 2 >«HCE«) &£©£S3?®£ 

*SW!©**M< 'J v-gj©¥«©8>tic$f * u v8»*i£ 
[00 4 2] *&iy§©4r«ft* 'J v -»©¥«£, **K¥ 

6-2 8 3 8 3 o©[H]ss^£S!;g-f s^&jcs^ot: 
SS©?5<< * u vzh letter •> * -XfcSoxfl* °smx% 

[ 0 0. 4 3 ] 7- 9 XfiSBffl©£S«:, &5U£%iZ£Mfr 

fcra^&, MiS^, *o; u £a-S!££^©-jis£ 
^•BgfflSiofi^t: mm * v % £ £jg:&gy # jsu? c mm 

[0 0 44] £Sf£gfc*£© 1 -Dom&mfz fc, 2 

e> ©wsianx-fcx. >y ^ > xaox, xttm&SMbtifflB 

-rssss lof&au cossfre-yx^©^ 

{b^ttfSitffiKi^i^ftS. £fci!?ii£©4fPI¥6- 
2 8 3 8 3 0©V'>*^ Wl*->fcff*/jrr£;£i££ffl^ 

t> witciinifefT-siwwcaa. 

[0 0 4 5] ;£&W©£ffi£tttoP^£MQ&ai&* 
rSW^tfUv-g^JSfc^-rS^yXtt, 

5 sta#yi £ ff o t a 1 > o 
[0 0 4 6] St, ^qgeDftiiica^atnswifflft 

t7'J-Sgli, LT, SSlgi2tSt(E0F) £ 




^¥ 12-002677 

si swra mm* i ) v-gsmscsac&wT t» a^. 

aas (isass, tat*, mra. *a«ifftAn-6).jc»-r 
&aigBfca*3T-£s*s#v*fte>«siffl© 

[0 0 47] £JS£+£}? A-fSS^IiSO. 1 ~ 1 mm<*T- 

s WR<o«ifi«*T?ii-r4**©a*, si, xa. x;us 

Si, -yX>L\ A-^^r?-^, ^777-Th 
SS£ &¥«©»©!£ < 3: "Car 5 «fc ? tCWJ* 5 OttsK 
[0 0 4 8] * &±fMWU*K:, X£tttf>&tr& 

sesh© - f a* > * * m^^s, * * 
jBriEbfc«i5*&«±t:e¥» siMta ?) ttw ut 

[0 0 4 9] «S#1-5¥^SSrF l 3fi!l(C§M?)^- 
fc-e- 5 3 © W*>riH2SC±E i: W b««t 

^fiS utin s^gfc-r S C i: tfcS#5o 
[0 0 5 0] V^-r^^©iS•&T.•fe^•iS5«ff$:ff'*aL^:^© 

[0 0 5 1] »JC, #»W©#JIM*a8«C"3^"tW*ffl 
©»*tC«t»)JH#f*©ffilBfl'#* l T*5. C ©««€:» 

ia-r-5) l eiis*f*©7>^icj:t3*ii-i*-r, jtfwci/v 

X#£bfc©i:|5]U5ajJ!l££b;*-fe!-5o ci©(gj®W^b 
>X©a^^U>X^i:^-5:. ^>JxK, *©J:o^ 
JBST^CiaS^Sittf^iaftiST-e©^)!!©®^, C3U> 

X3&»4tfc©kMi:a*ft5<r. u>x^©^$ (u 




>J ^HHCD¥tR«D3*tt«k 8S.£#l-1000//m SflKe© 

[0 053] ft&g&s&ffl^fc&mgatb-mx & 

lr\. l/— tf— fcUTttHe-He W-1f- ArU — tf*— , Jft 

C©ffiSfcCaW5. rDr-X3te©3tt»tt, JSl^iOt) 
T*I^. Xn- 7ft 7 U-SKSS 

[0 0 5 4] 8fcU>XC±5m->Ofc©g"ffctt.. 
h^-f*-Kx 

[0 0 5 5] m&ftltf-B y/i—m-Clv8>&&G)'V\'Z 
3fe££*U *©?-3*-n— fcR!irf.5D'.y*-f VT^:/ 

>7>XGu i£^tg©^{*5^&£T-iS^b#WH&-e 

*JlC*S**T*»J:n. :7n-:7ft©tfcfctJ©|5gS, 

9 8 8 3 twi^snsBia^sjBjft^a^-^wsESio 

j&igEfST-tfvrft&iU^n-^ft©* 
[0 0 5 6] ?-3*;<-CJ;!)^Wt47fciig3l6i: 




^M¥12-002677 

:/o-:7ife(t»©filMJfl- (fifrjgft©^:**: 
H-W**) ©&£&*?- 3 ^ tic £5, »ftfc£CJ: 

[0057] «a««tt, ®myt&mfzt><oT-$>n 

lK-r3t>© J ?\ 7D- XftSlRiKS&ttT'D — 50fe©« 

^uaftflwauoooa* e> loo, ooo set #s$jg© 

[0 0 5 8] JffiiBJtt*?RiRLJS:v\ fll^ttfcriPLfriR 

[0059] fi?!ixtf> m^nwmwh uxsfeftwtm 

;U)-N'- T-fe^l/JL^UV^T'S. XEMAEK n-x.^;u-n 
-(3- ^i?y-^z?l/>y7^ 

XEMSE), N-if-;i-N-(3- ^l/*7Dt;W-3, 5- 
h^r»>7'- l J XDAPSK M 3- ^M7'Dt:;i/j- 

3, 5- S?* b^i/T-U XHDAPS) , M- ^;U-N- 

(2- tHD+i/- 3- ^*^nt:;i/)-3, 5-s>*> 

dr^T=.U>(DA OS), N-( 2- tHndF">- 3- 
*/'ni;;i')-3 > 5- h^->7- 1 ; XHDA0S) , N- 
( 2- tKD^>- 3- X;i/#rnK;U)-3. 5- ->*^ 
h^r^T'-'J XHSDA), N- if;i/-»-(2-t Kn+W 

- ^;i/*7'Dt;;u)-3-^^-;u7 , -'J XT0PS), N-^;i/ 
-N-( 2- th-D^->- 3- ^;i/*rne;H-3- 

;i/7'— 'J XT00S), M-i^U-N -(2- tHn^->- 3 

- ^^^T-Dt^J-S, 5- -y/?;;U7-»J XMAPS), 
N-ai^;i/ -N-( 2- bf t ndr>>- 3- ^WT'n^l/)- 
3, 5- v^^UZ-U XMA0S), N,N-tT^( 4- 
*X?-;i/)-3 ) 5- y^^UT'-UXMADB), N.N-fcT^ 
( 4- ^;U7j^^;u)-3, 5- h^ri^T— t ) XDAD 

Vmt%*m, fKHW {4-[N-3'-^;u^-n- 7* 
DK;H-M-n-xfM T^y- 2, 6- f/f;i/7i- 
M ^^XBis-HAPS-C2) , t:^ {4-[N-3' 
-n- 7Dt:;i/]-N-n-7'Dt;i/] T^^- 2, 6- 2/^5=- 
;i/7iz;H /^XB is-MAPS-C 3 ) , [4-[N- 
3'-ZJl>*-n- 7Dt;i/]-ll-n-7^] T^^- 2, 6 

- ->V^-;U7x-;U} ^^XBis-HAPS-C 4) ^©Sjjg 

3t&i!RiRri««t:K»rs*«ei;*Brffi"eft4. (Aoy 




ama.N. 6lEK&«. 41: 1014(1997) ) Ztlb v 7 
fEfflLft<< , > i &©& , ^«fcC , ') 3?©/J\£V^iS£t*AUfc£ 

©*$ tzammmt* e>*aEfcuaiww[*si6taHa» 

[0 0 6 0] tfc#l±-€-©i:i:^>vriCAftTfc&V->U 
T-^'il°lBg'5:M7 -St £ftffl<^Tig*i§ UT 4> «fc 

[00 6 1] f'y7(ff< flVUftfll^fctU 

v M4*«© £ * * SWMBr K <fc -3 T U fc 

7 u -m^i&AP^^aw*^ t7 'J 
PixiSfJSftT^a.) ftfflv»T«Efta»i*5£i:t:<l: 

oTi^iSb-C*)<tV>U *tt7 U — £ia^33©j£r«tf 

>-7<Dtrcm& LX & <fc ^« 

[0 0 6 2] S£«L HS§|^>7-C-^-yr^-frK7'J- 
rt©j£i*ftfT -5 fesf)lc«is * £ ^WUT^ffl^TftJ 

$j-r£©a j <fc^= ^^^©aft^siftx *tJK£< 

©— OT'&So 
[0 0 6 3] *&VM<z>m&^&£ UTW 

gjgzfcfct> *»a»e>«ffift»LT«aft* i W-«»fc:.fc 

5, 2&«ft«fr<«USWC*fc7ny-5-77> (SBStt 
CKSU&SSMtft ft Ca>hD-*T» 
5. &«Ji*>rftffi»r*JfcB*©8Lfti> s » mwt<D&&<D& 
mxWMM#}t&-7v7 4 — *ftl*o©l:*fflM&C* M% 

aaat-ea:, ^©ttftaa^e^y--©^!*:^ 

XfrJpTZtztb, ffi.i\iZi%- x&Z>o SSlgSStfti^M 

ft-KB-SglfC, 2l*i:Wl«C, KH©#ttffiS*Blli3 

[0 0 6 4] atfMBCfiRSfl-WStSlftffl^T, 
t^.yh-^ K»W^ *MfcS##g^i§B£*©B© 




^§8^12-002677 

fix ttB-fc^fcHbtt^i) 1 . SSKSSSifb^H, iflitS 

• mm • mm j t>m*£.'a£n?>£.&f&fr. sas • tms, • 
ttKa*©£(*j«0\ sass^a a*-** -f^fc^© 

§6> DNA , RNA > 7U;uy>, fi*©mJiaf #*tmi: 
[0 0 6 5] 

[$&fB©HSE©B!§] UTCMKflSE^TfcWHOBJ 

mft $ e» c utttttuMB-r s. 

[0 0 6 6] 

;^tti^i' h (ig°* au^fD-;i/E-HAf^h 
"73- (IDttttX (») ») ) © 2 ^©ttttffiftlttitig 
fft©«»WffliTff -a 3£*tt«E©GUitiCfc 

(**c^'j-s&«©fftEdt) **tr5U— ««©a®c 

[0 0 6 7] waria^icfiM ufc«ffltt, / * * 'J 

Si (JBfbJaxlKH^U^y h 8 0NH) A'^ 

[0068] mmsz^wsm^-nm sgso 
ts, ^M^a«±0.4tc^-rssasffiffl-r5o BgjBa 

lis 5nuire*?ttSa s 1 2 0 mm. 8 0 mm0fiSi¥ 
tRT»4. 04tlfcV^Tx ^HCM^rttf-f 3© 
ilHlCJi/t-^-f >^@©^ra2^ilbT^S^r^tf7 i 

cxsHb«*&i»»«r*i»»«fflai 4 * s s t3 , i^na 
m%mm 4 i±x»bftjis©«i&«i:*s*Hiaffl^ 5 * 

Ibt-ofttf^tv^. Affl^-*bi?--f©^MBt:a:^S 
* Kt 1 -f ft UDEtttfiWr 5 fc 46© O - U > 4^* 6 A* 

feu, je©tnco-u>^7ft»«i-s. ^Mamffl^ 
5li^«a?fil l taUT=Wbi(aR«l9t:oa:tf-3 

[0 0 6 9] &mmm&. Aft?&s^tt^^>^-i 

ttTi^So -fr©^ffl^ff^li, B5CS*"r«tt"C»0, 
a- a' ©^ffJttli, M3 0 I Uta, g?i*5 0^m, Bf 
Bit 14500 7-fi?om2 <Di3&<D3Zj£.V<X $> 5 . 81 

[0 0 7 0] *ffl*BttJB©R9ttH:, Mfi^iWKlCJ: 
SS^, i/-tr-aSM»t:J:4JBtt»*l?l 1 Mir4. * 

VHDft^msm^n^mft&X'CDsm. is-v-mmt 



(10) 



^§9^12-002677 



[0 0 7 1 ] B4Cjj*-r£S«il€ffl<.\ tS^rtKr 

-fSisi&gs o*c«o*artn, ^swb«*s5. omp 

a©JE££?S£U K^-C«BBiME2 4 O'C©*** 1 ; 
A»»JBSI*ttl Us •> U >^rtW5gff 8 0 MP at 1 0 
8>Rfl«E U 2 0 »H*iP UfclMBKS*« 5 ffl-T. ft 

coo7 2] »6ftfcjaWKsoaffitt» w-mx-bts 7 

♦§3 0 3. 0,£m, gg£4 9. Kf{B« 1 4 3 0 

0/zm2 Z&^tzo ft^T, ♦i43iU f S?^* s 2%WF < 3> 

[0 0 7 3] jSU&3nfc¥«tilK 1 2 0 mm, fit 8 0 m 

•3 , ^avetu miztb 1 3 i 4 ttecx i 

«rrr*fc«Ui*«wrr«jiwtt»i»4»*u Mtf^-tK 

5<JJCj&e,*l£. ?g(D^§^tt«l 71115/zm gg^lO/z 
m S£lcm , ^1 8*1200 /zm gg£50,um S£lcm , M 
1 9*1203 >tzm gg£50,u mS£3cm , ffi2 0*1100 /zm 
mgSOvn ft£4cm , iS2 1*1303 /urn mZSOum 
5cm (12 0 fc©^ab&*6tftm»*?©ft 

*) . 

[0 0 7 4] Z.<D0m§hb.2 0 O^mS*©*** ij;t, 
- h * v M ;i/ h &»#J K «fc o T ?i 5 ii-t 
*^K7'J-«l*Mti. ^ §£¥«©£#$! (» 

K5U-»«ft3&8li-r4 (07) . 08fct^7©c- 
c' CiliffeS. tfttB^a«Cttf«e«) 1 3*?) 1 6 

cnwfeowE* 8««rc? $ 5 «t -s s*u 
«e»sttntur«> b-r s^v >*-&ffiz.x^ 

3. 

•(«*jfli»©»i«) mi*?* v*zttmnffl%.mmm 
vv^;u©aitt^afeWJic^*jflifii»»«[8Si >ui 

ftfflWS8¥U tHEfiT' b— L/^P— ;i/#800m 
g/dl£&3 ct-5 CHS U * b -v tfeo 
b y 9 jS«Srt-«Offl*lfilfB«*1?#R U ItSffi T-20 
Omg/dl&tfSOmg/dl CD b— L/^r-D— ;uft-^tng 

(D7u b3 — ;uCS£-3fco 



ft Ift200 1 8ST U * * K 5 U ftfttfigfr i&Z ffitzZ 
tlfzik, mtztbl 4£i£Xl£tt200 /zl , «W*«>1 5 
CH3K2SW200 ,ul 1 3£&{*ft£j200 ,ul 

STFLfc. mtzSbl 6£*|-LT1 3~1 5©*&£100H 
V r££#>l 3~1 5A»e> 1 6^«mSiSflftft 

d«Di:*«-*lC*«ta«Uitt*l 7 1.5nl 
/miru il 8 lOOnl/min, 3f 1 9 101.5nl/miiu S2 

0 50nl/min , i21 151.5nl/mini:&3. tftSfciSlg 

1 fc©£JfcB#Hfct 3 tfttttflSISfcil^Stt 

mtmtx ®z-8.&&&m* z <t o * e. *» usbis^ ut*j 

<. »*4:Bai2 4:©fiJSS*.P0«t:5fl- ! &S«* 1 , »a 

-3ft©t§-£-fc «ESS©« # a V?l»D»EE©iaS{C £ D 
^□JtgT'SSo S^* s ^TUfet^f*ftia7©^tiiaJ2 3 
TtaEfflU— yftfiiSfte 3 3 nm, 1^a«*7 5 0 n 

[00 7 5] ^§«©MIEA J ^S^iS^-tt^^ f7 'J 

-««rt©»«MD*« fefflfi < tc^^-y > yjumcDmtz 
;vftK«i, 2tfc*casj*-sjsSL»aibT*iiE-r 

-So 

<^ms:0 9ic^t-. 

[0076] mm&z&7.T-v±.r-<DW&(DWL } oWi^ 
<D®%z&mmLm&.mmmi (ixro, oiympus s) s 

^. ^©^sa^tt, mmw-<Di/t¥&z- m wtc^n^u 

liSil«ffltCI±He-Ne b-+f- (6 3 3nm, 1 0 mW, 
i— ±7)\,tz&m\s— if- (7 5 0 nm, 7.^9 hn> 

u— y-^x^ASi) ft^fflufc, cne>L/-tf-tt(fi 
S ^n?s^© 4> © ft f ixu: £ v ^ . s & u — tr-tt a 

a jc^ ^/^>^-a?©jfc^ii^ ^ y \) XKM&ZWi- 
ufeo ®Sffl©u — tr-*tt?-r hfa^-cisj 

-+f-^©rt> ®iS7fc©*aJRfi*jt7'f ;u^— oBft 

C OM K> Wl^ ©® (lt£ ft # X. 7 7-i ) n- -ft § © 7 jt- h -t 
W-Ty7 (C 6 3 8 6, i&&*h-***±SD ftffi 

>7'3!)^©tfi^^i^S$i^7• , JT>7• (LI - 7 5A , ^7- 

^ymmruv^mk) z-mmLtzik. wmyTy 

[0 0 7 7] 3MAm*Sffl^fettai©*J«ttWTTft 




5, E6tcTiLfcj;o&, mmviw^ -yz&i&Lr 
& *¥«£#-f5 t7 u -SBSgiJiJMi©*? 1 

JBU— tf-tt5-f 1-^3 *;<-tci 0 1 kHs(c£H$ 
ft, *^*->rt^£l^*^L*MIMI«ft£&3 

£ «fc 0 |S£ U feSKt u >'XC J; D tfcffiffl u — !f -©«WU& 

-os^sd^^isvaKijst^b-rs. sijsis, imam. 

fttt#.it*i*-T4>, *Lfc«*-e*»**3«:«r^, *HM 

5, *fafi«dO*S*Tftt. 800mg/dli:50mg/dl <DY—5 
;nr i/7rn- ;i>£^tr*SiMirtk:cfc-5 5 [h]©$J££J: 
&«UUS*fft«U 200mg/dlffl^© h — *;i/3WrU 
-;u£^trtgiplfilTtl 2 0 ECjfflSSff -a fc i: £ 3CVffl 3 

%©<it#f§e,ftfc. u±©«»j:!k m§ss rg^flfjg 

[0 0 7 8] 

[*«§©»*] 2M8iB©4Mtf§fi»Hu ne* s A<flo 

*D»^tt©&v*afflfc»<*©^««*fflfc»fc*-rs 
8f#ffi*, POCCaUJWW«M«K*T**fcfflT 

[0 2] *^©*®icMl*©^ft5g»ffl^rSS#1-S 




(11) ^§8^12-002677 
[0 3] M^itCS^5§MSn5iU 

[04] j&noftBcttfl&flmsflM&atfeft-rs 

[05] *%«©gHB£H^^3flM&j*&*-?£ 
#«Stf 'J T-«)«tj«l5t S^S©^S*®gB^iD 
X£ftfc, iltfr&&«flEBSJftI£ «E9) f 5&#>©$t 
Hff^«r^-r¥®0 (a) t, ^C{WM©a-a' 
Br®©fl£t*&^-f»rB0 (b) i:, b-b* BfffiOiKtt 
^^■TBf®0 (c) 7f»*. 

[06] PMMA<Dtrttidoecj:t)flK^$n&ftat:tt 
»®«Mi*fMifls«**'r**tiJj«y v-wdwr©* 

[07] PMMAtDTOSBI!)**)*, 
[08] 07©c-c' ©B9f®0T-$>S. 

i &m 

3. - mm 

5 &3!*W3Witf: 

6 o-v>rmm 

7 0-1)1/? 

8 £±# 

9 :=&fbft*« 
l 0 ZtiiY 
1 1 ifylflaWS 
1 2 Wt— 
l 3 jMMttCtt 

14 ISM 1 tf> 

15 l$M2mW.titb 

1 6 mi&fctb 

17-21 **t^Uff*fiM?il 

2 2 

2 3 «tffiSJ 
2 4 «ffi 

25 pwrs^is 

2 6 »B**>*fc3/-h 
27 *tK7'J 



(13) 
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iMirroH 



[0 9] 













1 




633nm 









IChopperj 



750nm 




Lock -in amp. 



Pre -am p. 



) 2G040 AA02 AB08 AB12 BA24 EA06 
EB02 EC02 FA01 GA05 GC01 
ZA01 

2G059 AA01 BB04 BB12 DD03 DD12 
EE01 EE20 GG01 GG07 JJ03 
JJ07 JJ24 KK01 KK02 KK04 
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